INTRODUCTION:
Probiotics denotes "for life" and refers to microorganisms which have positive effects on human health. Micro-organisms presiding in food, especially lactic acid bacteria were believed to have beneficial health (Lorena Carro, et al., 2017) . Probiotic bacteria are mainly lactic acid bacteria, lactobacilli in particular, but they also include other bacteria, such as bifidobacteria and propioni bacteria (Sanja Kolacˇek, et al., 2017) . Dairy yogurt is produced using a culture of Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus bacteria. In addition, other lactobacilli and bifidobacteria are also sometimes added during or after culturing yogurt. (Sara Tomas, 2017) . The polymerase chain reaction (PCR) is now a common and often indispensable technique used in medical and biological research labs for a variety of applications. These include DNA cloning for sequencing, DNA-based phylogeny, or functional analysis of genes; the diagnosis of hereditary diseases; the identification of genetic fingerprints (used in forensic sciences and DNA paternity testing); and the detection and diagnosis of infectious diseases. (Kary Mullis,1993) . Aim of the study to alter ate of the development of simple multiplex real time for some probiotics detection.
MATERIALS AND METHODS:

Lactobacilli strains and isolates:
In this study, we isolated strains from commercially available yoghurts mentioned in Table 1 . (Danner et al. 2003) , LBS agar. These methods included morphology screening and biochemical tests (API 50 CHL; bioMerieux, Nurtingen, Germany). In addition, species identification was carried out by MALDI-TOF MS using a Microflex LT instrument, FlexControl 3.0 software and the BioTyper 3.0 database (Bruker Corporation, Billerica, MA, USA) (Murugaiyan et al. 2012) .
DNA extraction from pure lactobacilli
cultures: We used a DNA extraction method modified from Walter et al. (2000) .
DNA extraction from yoghurt:
DNA was isolated from yoghurt using the method described in Lick et al. (1996) BENHA VETERINARY MEDICAL JOURNAL, VOL. 33, NO. 2: 52-57, DECEMBER, 2017
Quantitative Real-time PCR:
PCR is a powerful technique to detect and amplify fragments of DNA, and soon after its discovery in 1983 by Kari Mullis (Mullis, et al., 1986) ., (VanGuilder, et al., 2008) , (Nolan, et al., 2006) .
Statistical analysis:
The obtained data were analyzed represented using the statistical package for social science (SPSS, 13.0 software, 2009), for obtaining mean and standard deviation and error. The data were analyzed using one-way ANOVA to determine the statistical significance of differences among groups. Duncan's test was used for making a multiple comparison among the groups for testing the inter-grouping.
RESULTS
Species-specific amplification of lactobacilli
DNA: Initially, different target regions had been tested for the species-specific detection of members of the genus Lactobacillus. We were able to establish species-specific primer pairs to detect different strains of the species Lactobacillus acidophilus, Lact. brevis, Lact. delbrueckii subsp. bulgaricus, Lact. helveticus and Lact. reuteri using annealing temperatures shown in Table 2 . Using Lactobacillus DNA from pure cultures and product isolates from yoghurt showed CT values ranging from 14 to 28 threshold cycles. Unspecific signals started from the 32nd cycle on; however, they were easily distinguishable by melting curve analysis. The latter unspecific amplification signals were induced by small artefacts due to primer dimers, which were proven by agarose gel electrophoresis. Conclusively, using CT value and the melting curve analysis allowed a distinct species-specific identification of all lactobacilli species which are detectable. The specificity of the assay was tested using product isolates from yoghurt of Lact. delbrueckii subsp. bulgaricus and Lact.
acidophilus. Both species isolated from different products were assigned correctly to the respective Lactobacillus species using our assay.
Detection limit, identification and quantification of Lactobacillus isolates from yoghurt
To correlate amplification curves and CT values with colony -forming units and the actual number of bacteria present in one sample, we performed serial dilution experiments as described in the Methods section. This enables assumptions concerning the amount of bacteria present in a sample based on the CT value obtained by realtime PCR. By this the detection limit of the assay was observed between 104 and 106 CFU ml 1 of all lactobacilli tested (Fig. 1, Table 2 ). Two commercially available yoghurts (Activia; Danone and Proviact Bifidus pur ;HMI GmbH) were used to verify whether an identification and quantification is possible using our developed assay. Therefore, DNA was directly isolated from these products without prior cultivation. We were able to identify Lact. Delbrueckii subsp. bulgaricus correctly by real-time PCR assay in the Activia yoghurt sample, which is used as a starting culture running the fermentation process. Additional melting curve analyses (Fig. 2) revealed nearly similar melting curves of the 'unknown' yoghurt DNA sample and the serial dilutions of reference strain DNA from Lact. delbrueckii subsp. bulgaricus. These serial dilutions enabled us to estimate the number of Lact. Delbrueckii subsp. bulgaricus present in yoghurt samples based on the correlating amplification curve of the DNA mixture we extracted from Activia_ yoghurt to range between 107 and 108 CFU/ml yoghurt. We were able to detect the strain Lact. delbrueckii subsp. bulgaricus within the DNA mixture extracted from Activia, which was mentioned on the product's package. In Proviact Bifidus pur (HMI GmbH), we were able to detect Lact. acidophilus using species-specific primer pairs, although this species was not mentioned in the nutritional facts. 
DISCUSSION:
Herein, we describe a real-time PCR approach for the rapid detection and quantification of important probiotic lactobacilli using DNA directly isolated from yoghurt. Our screening for an appropriate target region resulted in targeting the heat shock protein region (hsp60). Other putative target regions including the 23S-5S rRNA (intergenic spacer region) and rpoA (Berthier and Ehrlich 1998; Kwon et al. 2004; Cebeci and Gurakan 2011) showed no sufficient species specification due to false-positive amplification signals of negative controls. Primers targeting those regions were therefore excluded from further development, and we concentrated our work on the heat shock protein region hsp60. Using the BLAST algorithm, the sequences of the used primers were confirmed to solely target the genome of lactobacilli and no other genes were found showing a comparable DNA sequence. This conserved region appears to be a suitable target for the identification of lactobacilli as previous studies obtained similar results for other species such as Staphylococcus aureus and Staphylococcus epidermidis or Legionella pneumophila and species of the genus Bifidobacterium (Goh et al. 1996; Blaiotta et al. 2008; Karapetsas et al. 2010; Sun et al. 2010; Junick and Blaut 2012; Park et al. 2012; Yu et al. 2012; de Boer et al. 2013) . One of the key advantages of this assay is its rapidity as it allows species-specific identification of lactobacilli strains within 7 h without any prior cultivation. In contrast, culture-dependent techniques such as API 50 CHL stripes, conventional colony PCR plus sequencing or using MALDI-TOF MS need up to 96 h to identify the isolated bacteria to species level. However, additionally utilized methods confirm the specificity of the described quantitative real-time PCR assay. The sensitivity of the assay is sufficient as the detection limit measured (10 5 CFU /ml) is adequate to quantify strains of starting cultures and advertised species fortified in yoghurt in a range of 10 6 -10 8 CFU/ml to exert probiotic activity (Robinson 1987; Shah 2000) .
To quantify probiotic bacteria in food, a vigorous usage of ultrasonic sound system had a positive effect on the assays' sensitivity. Ultrasonic sound usage for a duration of 30 s on the cells of Lactobacillus spp. strains in overnight cultures, serial dilutions and diluted yoghurt samples disrupts the cells spreading the DNA throughout the sample, thus leading to earlier CT values and smaller standard derivations. Besides interpretation of the amplification curves, melting curve analysis presents an important parallel approach to assure that the amplicon generated is species-specific and not an artifact due to primer dimers. However, melting curve analysis of pure lactobacilli DNA and DNA mixtures isolated from yoghurt revealed differences in the melting temperature of the amplicons up to 1°C (Fig. 2) . Nevertheless, by sequencing the amplicons obtained from yoghurt samples, we were able to show that the sequences were specific for the targeted strain in the yoghurt thus no false positives (Fig. S1) . A possible reason for the differences in the melting temperature might be the formation of heteroduplex complexes caused by using mixtures of DNA in comparison with the homoduplexes in pure DNA (Zhou et al. 2004; Maeder et al. 2008) .
CONCLUSION:
So we concluded that, this newly developed real-time PCR assay is detecting Lact. acidophilus, Lact. brevis, Lact. Delbrueckii subsp. bulgaricus, Lact. helveticus and Lact. Reuteri with high specificity, sensitivity and without any false positive signals from other lactobacilli from pure cultures or DNA mixtures extracted from yoghurt. In contrast to other identification tools (physiological testing, morphology), the real-time PCR system enables the user to identify and quantify detectable strains of the genus Lactobacillus within a day including the DNA extraction from yoghurt. Therefore, this real-time PCR assay might be a useful method for the detection of Lactobacillus ssp. strains in food for regulation and quality management purposes. 
